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What is claimed is: 

t 1 . An electric machine with a multi- pole rotor comprising: 

2 

3 - ferromagnetic poles separated from each other by radially oriented slots, wherein the 

4 

5 width of said slots changes stepwise in tangential direction; and 

6 

7 - a plurality of permanent magnets per pole, wherein said magnets are placed into said 

8 

9 radial slots between adjacent poles in such a manner that the total width of magnets in a 

10 

1 1 given radial slot varies from the bottom to the top of the slot. 

l 2. A rotor, as set forth in claim 1. wherein said permanent magnets have rectangular shapes. 

1 3. A rotor, as set forth in claim 1 . wherein said permanent magnets are predominantly 

2 

3 tangentially magnetized, 

1 4. An electric machine with a multi- pole rotor comprising; 
2 

3 - ferromagnetic poles separated from each other by radially oriented slots, wherein 
4 

5 said slots are trapezoidally shaped: and 

6 

7 - a plurality of trapezoidally shaped pe r man e nt m agnet in each said slot, 

1 5. An electric machine with a mult i- pole rotor comp rising: 

2 

3 - ferromagnetic poles separated from each other by radially oriented slots, wherein 

4 

5 said slots are trapezoidally shaped, 

6 

7 - a plurality of trapezoidally shaped permanent magnets in each said slot, and 

8 

9 " a plurality of non- magnetic wedges per each said rotor pole. 

1 6. A synchronous machine with a rotor comprising: 

2 

3 - a plurality of iron core segments per pole; 

4 

5 - a plurality of permanent magnets per pole; 
6 

7 - an optional squirrel cage: and 

8 
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9 - a stator with two or m ore separate windings, or a winding capable to generate more 

10 

1 1 than one polarity of the air gap field, such as Dahlander pole- changing winding, a pole- 

12 

13 amplitude modulated winding, a pole- phase modulated winding etc. 

1 7. A rotor, as set forth in claim 6, wherein said permanent magnets have rectangular shapes. 

1 8. A rotor, as set forth in claim 6, wherein said permanent magnets have trapezoidal shapes. 

I 9. An electric machine with a multi- pole rotor comprising: 

2 

3 - a plurality of tangentiallv magnetized permanent magnets; 

4 

5 - a plurality of radially magnetized permanent magnets, and 

6 

7 - a plurality of coils. 

[What is claimed is:] 

1 1 . [A rotor of a synchronous machine, comprising:] 

2 

3 [an iron core segment per pole; and] 

4 

5 [at least two permanent magnets per pole,] 

1 2. [A rotor, as set forth in claim 1, wherein said rotor has a plurality of poles.] 

1 3, [A rotor, as set forth in claim 1, wherein said permanent magnets have rectangular shapes.] 

1 4. [A rotor, as set forth in claim 1, wherein said permanent magnets are tangentially 

2 magnetized.] 

1 5. [A rotor of a synchronous machine, comprising:] 

2 

3 [two iron core segments with additional pole piece per pole; and] 
4 

5 [one permanent magnet per pole.] 

l 6. [A rotor, as set forth in claim 5, wherein said rotor has a plurality of poles.] 

1 7. [A rotor, as set forth in claim 5, wherein said permanent magnets have trapezoidal shapes.] 
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1 8. [A rotor, as set forth in claim 5, wherein said permanent magnets are tangentially 

2 magnetized.] 

j 9. [A synchronous machine with a rotor comprising:] 
2 

3 [one or more iron core segments per pole; and] 

4 

5 [one or more permanent magnets per pole; and] 

6 

7 [an optional squirrel cage;] 

8 

9 [and the stator with:] 

10 

1 J [Dahlander pole- changing winding, or] 

12 

13 [pole- amplitude modulated winding, or] 

14 

15 [pole- phase modulated winding with toroidal coils, as described in US Patent 

16 5,977,679.1 

I 10. [A rotor, as set forth in claim 9, wherein said rotor has a plurality of poles.] 

1 1 1 . [A rotor, as set forth in claim 9, wherein said permanent magnets have rectangular 

2 shapes.] 

1 12. [A rotor, as set forth in claim 9 7 wherein said permanent magnets are predominantly 

2 tangentially magnetized] 
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1 ]3. [A synchronous machine with a rotor comprising:] 

2 

3 [one or more iron core segments per pole; and] 

4 

5 [one or more permanent magnets per pole; and] 

6 

7 [an optional squirrel cage;] 

s 

9 [and the stator with:] 

10 

i l [Dahlander pole- changing winding, or] 

13 [pole- amplitude modulated winding, or] 

14 

15 [pole- phase modulated winding with toroidal coils, as described in US Patent 

16 5,977,679.] 

1 14, [A rotor, as set forth in claim 13, wherein said rotor has a plurality of poles,] 

1 15. [A rotor, as set forth in claim 13, wherein said permanent magnets have trapezoidal shapes.] 

1 16. [A rotor, as set forth in claim 13, wherein said permanent magnets are predominantly 

2 tangentially magnetized,] 

1 1 7. [A rotor of a synchronous machine, comprising:] 

2 

3 [one iron core segment per pole;] 
4 

5 [one tangentially magnetized permanent magnet per pole; and] 

6 

7 [one or more coils per pole.] 

1 18. [A rotor, as set forth in claim 17, wherein said rotor has a plurality of poles.] 

1 19. [A rotor, as set forth in claim 17, wherein said permanent magnets are tangentially 

2 magnetized.] 

1 20. [A rotor, as set forth in claim 1 7, wherein said coils can be separately excited.] 

1 21 . [A rotor of a synchronous machine, comprising:] 

2 

3 [one iron core segment per pole;] 

4 

5 [one tangentially magnetized permanent magnet per pole;] 

6 

7 [one radially magnetized permanent magnet per pole; and] 
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8 

9 



[one or more coils per pole.] 



1 22, [A rotor, as set forth in claim 2 1 , wherein said rotor has a plurality of poles.] 

1 23. [A rotor, as set forth in claim 22, wherein said coils can be excited separately from each 

2 other,] 
l 

2 24. [A rotor of a synchronous machine, comprising:] 

3 

4 [two iron core segments per pole; and] 



5 



6 



[two tangentially magnetized permanent magnets per pole.] 



25. 



[A rotor, as set forth in claim 24, wherein said rotor has a plurality of poles.] 
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General remarks to detailed action of May 15, 2001 



Application No. 09/517,256 



1. None of the electric machines in patents quoted by the examiner is either capable 
of, or is claimed to be capable of having the field of its permanent magnets 
controlled in the manner proposed in my application. The capability of partial 
remagnetization of permanent magnets with stator current for purpose of flux 
control is nowhere stated in these patents; 

2. The unique feature of magnet field control in my application is based upon 
discrete or continuous change of magnetized length along magnet radial direction, 
which makes possible the localization of effects of demagnetization current to a 
certain magnet radial height. None of the magnets referred to in quoted patents 
can be geometrically partially demagnetized by a component of stator current; 

3. In none of the embodiments in the quoted patents a plurality of permanent 
magnets per pole has been mentioned, a property crucial for some embodiments in 
my application. 



Particular objections to examiner's action 



are given in the following table, starting with pt. 13 from examiner's document 
"Detailed Action". 
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